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UNITED STATES SIGNAL SERVICE 

This REVIEW treats generally the meteorological conditions 
,of the United States and Canada for January, 1888, and is 
based UpOD the repork of regular and voluntary observers of 
both WUntrief3. Descriptions of the storms that occurred over 
the north Atlantic Ocean are also given, and their paths shown 
on chart. i, on which also appear the positions of icebergs 
and the limit8 of fog-ljelb west of the fortieth meridian. The 
weather Over the north Atlantic was seasonable, and uo storms 
Of abnoma1 energy have been reported. 

The month may be rated a8 an unusually cold one over the 
neater Part of the United Stabs, particularly on the Pacific 

in the plateau region, and in all northern districts, the 
mean ~mperatures  generally ranging from, 60 to 120 below the 
normal. In  the south Atlantic and Qulf states, and in the 

slope, the mean temperatures were normal or slightly 
above. 

In ~Onnection with the temperature @f the month, the re- 
ma+bly cold weather in the northwestern states and terri- 
tor1ef3, attending the prevalence of area of high pressure num- 

i& an important feature. This extremely cold weather 
Prevailed during the second decade of the month, and some of 
the m1.nlmUm temperatures were the lowest recorded since the 
establiehment Of Signal Service stations. The minimum tern- 
Pe9tU1’eS at many stations in the plateau region and on t he  
p F i f i C  coast during the decade mentioned, were similarly 

precedent for that region. 

MONTHLY WEATHER REVIEW. 

The monthly precipitation was decidedly below the normal 
in Florida, the south Atlantic and east Qulf states, and l-mgely 
in excess of the average i n  Cahfornia. In other portions of 
the couutry i t  was nearly normal. 

With this REVIEW is given an annnal summary of tempera- 
ture and rainfall for 1887, with two charts (numbers v ahd vi) 
showing, respectively, annual isotherms and departma from 
normal temperature, and annual precipitation. 

Inethe preparation of th i s  REVIEW the following data, 
received up to February 20,1888, have .been used, Vb., the 
regular tri-daily weather-charts, .cohtainmg data of simdta- 
neous observations taken at  133 Slgnal Service stations and 23 
Canadian stations, as telegraphed to this omce ; 176 monthly 
journals aud 170 monthly mcans from the former and 23 
monthly means from the latter ; 307 monthly I’egishrs from 
voluntary observers; 66 monthly registers from United States 
Army post surgeons; marine records; international fdmulta- 
neouR observations; marine reports through the co-operation 
of the Hydrographic Offlce, United States Navy, and the “New 
Pork Herald Weather Service;” monthly weather reports from 
the local’ weather services of AlFbama, Colorado, IlllnOi8, In- 
diana, Kansas, Louisiana, Michigan, Mississippi, Missouri, 
New Jersey, North Carolina, Ohio, Oregon, PennSylvania, 
South Carolina, and Tennessee, and the Central Pacific Rail- 
way Oompany ; trustworthy newspaper extracts, mid special 
reports. 

POL. XVI. 

The distribution of mean pressure for January, 1888, de- 
termined from the tri-dailx telegraphic observatious of the 

Barvice, is shown by isobarometric lines on chart ii. 
The mean PreSsWe for January, 1888, is greatest in the upper 

MisSissiPPi and Miusouri valleys, and least in New England 
and the Maritime Provinces of Canada, there being a difference 
Of 0-54 between the highest (Omaha, Nebr., 30.34) and lowat  
(sYdneY, N. S., 29.80) inonthly bnrometric means. ’From the 

Mississippi valley eastw,ard the decline 111 t h e  barometric 
is gradual until reaching the Reventy-fifth nleridian ; 
eastward the gradient i s  remarkably Bteep, t h e  mean 

pre8mre ranging from 30.18, at  Albany, N. Y., to 29.80 at 
sJ’dneY, N. 8. To the westwwd of the Missouri Valley file 
mean PCf388Ures first decrease to 30.1 over the middle Rocky 

slope; thence westward they increase to 30.25 in 
the northern and middle plateau districts, and from this re- 
gion .weetmard to the Pacific c o a t  there is a sharp decline, 
the barometric means falling slightly below 30.0 on the north 
pacific coast. 

The contrast between t h e  highest and lowest monthly mean 
Pr~ssures is worthy of special mention. The average difierence 
betWen the highest and lowest Basometric means for Jaaukr,y 
for the territory embraced by the chart is about .a, and sinae 
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the establishment of Signal 8ewice stations there has been but 
one year, viz., 1879, i n  which the range Of mean pressure hm 
equaled that of the current month. 

The menn pressure of January, 1888, as compared with that 
for the preceding month shows an increase in all parts of the 
country, with the exception of the Canadian Maritime Prov- 
inces and the middle aud sonth Pacidc coast regions, in which 
districts there has been a. slight decrease, rouging from .01 to  
.07. Throughout the reg1o.n between the eighty-fifth and one 
hundred and second nmridi~ns the barometric means ranged 
from .16 to .24 higher than for the preceding month, the differ- 
ence being greatest in the upper Nississippi and lower Mia- 
souri valleys. 

Tlie depiirtures from the UOrm?] p r w u r e  a t  the various Sig- 
nal Service stntions are giren in the table of miscellaneous 
meteorological data. I n  all parh Of the country, withathe ex- 
Wption of the iiortheru 9nd middle Pnciflo coast regions, the 
Uandian Maritime ProviIIces, a!ld northern New England, the 
mean pressure for the month 18 above the normal, the de- 
ptirtures exceeding .IO over an extenRire area in the interior 
of the country, and amounting to -16 in the upper Mississippi 
valley. Tlie stations reporting extreme departures above and 
below normA1 are respectirely La Orosse, Wis., -17, @na’aOBe- 
burg, Oregon, .08. < . ,  .. 
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On the morning of the 13th the mea had spread still farther to 
the southeast over Iowa, Missouri, and Kansas, carryiug the 
cold wave with it, but with somewhat diminished intensity. 
At  midnight i t  had extended more to the northeast, in rear of 
the area of low pressure referred to above, carrying with i t  the 
intensely cold w w e ,  during which the fall in temperature in 
twenty-four hours ww from 30° to 50°0ver Minnesota, WiSCOn- 
sin, Illinois, Indiana, and western Michigan. At the 7 a. m. 
observation of the 14th the area had extended to the Atlautic 
Cortst over New England and the middle Atlantic states, but 
the cold wave was greatly diminished in intensity. 

The following extracts from the daily journals of regular 
Signal Service stations are given to show the progress and in- 
tensity of this cold wave : 

Fort Assinaboiye Mont., 11th: ra idly falling barometer and rising tem- 
The win$ changed from t i e  northwest to southwest at 3.30 p. m., 

!:$::a warm, "chinook" wind, when suddenly at 7.46 p. m. it changed its 
direction to northwest. Hi h winds blew for two hours. A ale of forty-eight 
miles, north, was registeref at 8.66 p. m., continuin forty-five minutes. A 
great amount of electricity was present in the alp 1 2 k  rapidly rising barome- 
ter and a sudden fall in temperature. 

Helena, Mont., 12th: at 2.30 a. m. the exposed thermometer read 38', with 
wind veering to the northwest. Between this time and the 7 a m. observation 
the.maximum thermometer indicated a temperature of 40O.6, and the minimum 
registered was -9O.0, making a fall of 49O.6 in four hours and thirty minutes. 
At  10 p. m. the minimum thermometer registered -26O.0, making a totel fall 
of 66O.6 in less than twenty-four hours. 

Poplar River, Mont., 11th: growing warmer at l! a. m.; falling barometer. 
12th, colder, high northwest wnd  ; snow all blown into drifts and temperature 
-22' and falling. 

Fort Custer, Mont., 11th: dear  and pleasant weather. 12th, colder, cloudy 
weather. Light snow be an during night and q d e d  at 7.27 a. m. The snow 
W a s  accompanied by hi& northerly winds whch began at 2.42 a. m. and 
ended 9.30 a. m., with maximum velocity of forty-nine miles. This storm, 
$ommonly known as 8 LLblizzard," was the severest of the season. No lives 
in t h k  immediate vicinity are reported to have been lost. Travel on the 
Northern Pacific is completely blocked, owing to the drifting snow and intense 
Cold: Solar halo, with contact arch, risible nearly all day, 

Bismarck, Dak.,,llth: rapidly fallin%barometer and rapidly rising tempera- 
ture; high east winds, veering to Eout east. 12th, order to hoist cold-wave 
81 . m.; northwest gnle began at 6.30 a. m. and continued 

northwest at 6 a. m. increasing in force, driftin the snow which had alread 
fallen and that which was falling to de ths of &e to twenty feet. This, wit{ 
rapid1 falling tem erature, constitutecf a well-defined " blizzard ;" trains on 
the d r t h e r n  Pacigc Railroad are delayed and travel in small conveyances 
suspended. 14th, cold-wave signal lowered 12.16 p. m.; minimum tempera- 
ture, -370. 

Fort Totten, Dak., 11th : fall in barometer, rise in temperature, wind north, 
changed to south and blew a gale velocity fifty-two miles per hour at 11 p. m: 
tern erature continued to rise tiil midnight. 12th, rising bafometer, wind 

Wave signal ordered UP a t  1 P. m.; minimum temperature -28' ; trains 
St0 ped. 

&hint Vincent, Minn., 12th : low barometer, rising ra idly ; gale ended at 
5-26 8. m.; maximum vel0cit.y thirtysix miles south ; cod-wave signal ordered 
UP at 12.30 . m. ; at 1 P. m. a 11 blizzard " struck here ; beginning a t  2.40 
the wind b i w  a terrific gale, attaining a velocitiof from thirty-six to 
eight miles from 3 P. m. to 2 8. m. of t h e . W  ; cold-wave signal lowyfed 
at 7 8. m.; maximum temperature 20, minimum temperature 4 0 ' .  l h e  
dis lay of cold-wave signals occasioned considerable favorable comment. 

Buron, Dnk., 12th : the southerly gale of yesterday and last night continued, 
with light snow, until 6 a. in when the gale began to abate; at 12 m. ita 
velocity was twenty-four miles*&r ]lour; between 12.36 and 12.40 a. m. it had 
subsided to twelve miles, with a light snow and damp atmosphere, the sky 
being obscured in atches by nimbus clouds ; at 12.42 p. m. the air was per- 
fectly calm for atout one millute. the next minute the sky was com- 
fetely overcast by heavy black clouds which, for a few minutes previous, had 

ung along the western and northwestern horizon, and the wind veered to the 
west and blew with such violence 88 to render the position of the observer on 
the roof unsafe. The air was immediately filled with snow as fine as sifted 
flour. The wind veered to the northeast, then backed to tho northwest in a 
ale which, in three minutea, attained a velocity of forty miles an hour. 

these  conditions continued steadily all day atid ti 1 4 a. m. of the 18th, when 
the gale beDn to abate and the snow soon after ceased. Cold-wave signals 
hoisted at 2.86 p. m. At  noon the temperature was 20°, and nt 10 p. m. 
--17', and fell to -28O during the night. The wind avera ed from forty-five 
to fifty milesl and attained an extireme velocity pf sixty mi/& per hour. The 
number of lives lost in this (Ben&) county 1s eleven, and a considerable 
number injured. 

the early 8. m. and forenoon ex- 
trqrmely violent ; maximum velocity fitfy miles, south. Cold-wave order re- 
ceived 1.80 p. m. There was a sodden change Of wind from south to north st 

Brisk winds all day from the north. 

81 received 1.20 
01 Y day;  highest veicity, fifty-four miles, northwest. The wind shifted to 

XoUt i east, changed to north at 7.46 8. m., and blew a gale during the day ; cold 

Moorhead, Minn., 12th: wind durin 

3 

1.46 p. m. Heavy blinding snow at inten&. i.ik&,cold-wav 
play terminated. haximum temperatug Qtiogdisplay,'iY -, mi 
perature, -32' ; range of temperature, 44'. 

south to north, blowing with increasing violf,~ce and accompan 
The temperature fell rapidly, and the worst blizzard" known i 
for years set in. 

Crete, Nebr., 12th : light, moist snow commenced in the early morning, 
and at 9 o'clock heavy snow was falling, which continued till 4.80 p. m. 
Cold-wave signal hoisted 1.30 p. m. There was but little wind, and the tem- 
perature ran ed from 25' to 30'. At 4.10 p. m. the wind suddenly sprang 
into a gale, sfifting from south to noithwest. The temperature fell 18' in 
less than three minutes. The snow drifted so badly as to render all travel 
extremely difficult and dan erous. 

North Platte, Nebr., 12k:  barometer fell rapidly during the night until 9 
a. m., when it commenced to riso. Li h t  snow, accompanied by southwest 
wind, began falling during the ni h t  a n i  ended at 9 n. m. Hoist cold-wave 
signal received 1.20 . m. Win! changed from south to the northwest, at- 
taining a velocity of Forty miles at 8 p. m. Temperature fell 32' in thirteen 
hours. 14th, lowered cold-wave signal 1 a. m. Justified. Maximum tem- 
perature during displa , 4'; minimum temperature. -26'. 

m., with brisk 
southerly winds and rising temperaturc. At  6.34 p. m. t i e  wind, without 
warning, veered to the northwest and instantly increased from twenty-four 
miles per hour to sixty-six miles per hour; gradually diminishing in force, it 
was still forty-two miles at 10 p. m. From 
6 to 10 p. m. the tem erature fell from 34' to 8'. 

Omaha, Nebr., 1 2 t k  light southeast wind revailed during early art of the 
day and up to 6.17 p. m., when it suddenly sgfted to northwest an$ instnntly 
increased to thirty miles; at the same time the temperature he n falling 
rapidly; at 8 p. m. was 27', and at 10 p. m. -6', showing a falrof 88' in 
seven hours. Order to hoist cold-wave 81 nal received 1.40 p. m. 

Cheyenne, Wyo., 12th: maximum w i n j  of sixty miles, northwest, at 7.63 
p. m. The temperature fell from 14O at 3 
p. m. to -10' at 6 p. m., and to a minimum of -20' during the night. 

Denver, Colo., 12th: very high wind during the day, reaching a velocity of 
sixty miles per hour, north, at 8.80 . m. Instrument shelter was blown down, 
tearing some of the roof with it. Hoist cold-wave signal received 7.82 p. m. 
Temperature when hoisted, 28'. 13 th  high wind in the afternoon, reaching 
a velocity of thirty miles, north, at 4.06 p. m. Cold-wave si nal lowered at 
10 m. Cold-wave warning was not only justified but was followed by one 
of t te most severe cold waves that ever struck this section. 

The postmaster a t  Lisbon, Dak., reports as follows concerning this storm: 
"The thermometer on January 11th stood at 10' above zero; the wind, with 

a blinding snow storm, came from the south; velocitv about thirty miles per 
hour. At 11 a. m., same date, the wind changed to the north; the thermom- 
eter went to zero; the wind continued at thirt miles per hour until 11 p. m., 
at which time it blew at least forty miles per Kour, and the snow flew so one 
could not see across the street when a bright light was burning. At  daylight 
January 12th, the wind was still blowing very hard and the thermometer regis- 
tered 18' below zero. the thermometer 
is 36' below zero; wind still from the north and getting colder." 

Keokuk, Iowa, 12th : cold-wave signal hoisted 7.80 p. m., temperature 
then 80°. 13th, wind veered to the west at midnight, blowing a gale of thirty- 
six miles per hour at 12.16 a. m.; temperature fell rapidly, and at 8 a. m. had 
fallen 66' in eight hoiir.tx 14th cold wave signal lowered at 7 a. m.; range 
of temperature during dis lay W ~ S  from 46" to -13'. 

Des Moines, Iowa, 12tR: order to hoist cold-wave signal received 7.66 p. 
m. 13th, the high wind of last night continued until 6 a. m. to-day, causing 
immense snow drifts in railroad cuts ; range of temperature in sixteeen houra 
ending 7 a. m. 42'. 

Saint Paul, Minn., 12th: li h t  to moderately heav snow began 10.16 a. m. 
and ended 11.86 p. m.; snow h t e d  very badly ; cod-wave signal hoisted6.60 
p. in. 13th, very cold, fresh to brisk northwest winds, diminlshing in force in 
the afternoon. Railwa trains over the roads extending in every direction 
from here, except the 'hsconsin Central to Chicago and the short line trains 
from here to Ninneapolis, neither arriyed nor departed during the day. 14th, 
cold-wave signal lowered at 7 8. m.; dlsplay jusnfied ; maximum temperature 
during display 12' ; minimum temperature, -24'. 

La Croase, h i s . ,  12th : order to hoist cold-wave signal received 8 p. m. 
18th: light snow ended during the nisht; wind increased in velocit from 
the west and temperature fell from 19 to -6' in a. m. and continuedrto fall 
rapidly until after 10 p. m. when it reached -20'. 14th, cold-wave si nal 
down ; justified ; maximum temperature, )go, after 10 p. m. of the Igth ; 
minimum this morning, -22', 8 fall of 41' in thirty-one hours. 

The "blizzard7? wag most destructive in its effects in middle 
and southeru Dakota, whlch io probably due to the fact that it 
came upon that section of the territory between 10 a. m. and 
dark, when many people would naturally hare been away from 
shelter, as the weather previous to that t ime  WRE warm and 
pleasant. The loss of life as given in newapeper amounts has 
beon doubtless exaggerated, but wag evidently greater than in 
auy previous storm, owing to the extensive settlement of t h e  
country in the 1 ast few years. The change in direction of wind 

Yankton, Dak., 12th : at about 2.30 p. m. the wind suddenly ch 

Cold-wave signal received 4.30 p. m. 

Topeka, Kens., 1 2 d :  barometer fell rapidly till after 3 

Clouds soon cleared after 7 p. m. 

lath, snow began at 4.16 p. m. 

This morning, January lath, 7 a. m 
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and fall in temperStnre were more sudden than is usual, bul 
r l h  most chhd part of the storm waa of short duration, no1 
lasting longer than thirty-six hours at any place, and, a t  somc 
placee, less than twenty-four hours. Some Dakota storms in 
previous years have been more severe, especially the storm 01 
January 7th to loth, 1873. 

On the afternoon of the 14th the extension of high pressurc 
was more to the southwest and the middle and southern slopef 
were visited by a severe cold wave, accompanied by light snow 
during which the fall in temperature was from 30° to SO0 ir 
twenty-four hours. On the morning of the 16th the whole OJ 
the United States was covered by this high area, which wa8 
dividing into two portions, one remaining still central ovex 
Idaho the other central over Kansas. The cold wave had 
moved to the  southeast over the west Gulf states and freezing 
temperatures wer0 reported from Snn Antonio, Galveston, Cor. 
pus Christi, Rio Grande City, Brownsville, Tex., and Shreve 
port, La. From its position over Kansas t h e  eastern portion 
of this area moved to the northeast, and, with slowlydiminish. 
ing pressure, passed beyond tho coast a t  3 p. m. of the 17th. 
The cold wove, accompanied by snow, excepting along the Guli 
coast where rain fell, advanced during the 16th and 16th over 
the eastern Gulf states, Tennessee, and the south Atlantic 
states. 

The following extracts from daily journals of regular Signal 
Service stations are given to show the intensity of the cold 
wave over the southern slope of the Rocky Mountains and the 
west Gulf states : “ 

Fort Elliott, Tex., 14th: “norther ” struck the station a t  8 a. m. Light snow 
began 6.40 a. m., ended 8.80 a. m.; cloudy weather; mean temperature of the 
day, -7O, the coldest day on record. Rapidly rising barometer, with very 
high wind; maximum velocity forty-ei ht, north. 16th, “norther continues. 
Coldest temperature since the establis%ment of station, --14O, this a. m.; gale 
forty miles, north. 

Ahilene, Tex., 14th: leasant weatter doringthe early part of forenoon. A 
brisk “norther” began glowing a t  about 10 a. m., with the temperature falling 
rapidly. At 10 p. m. the minimum temperature recorded was 2O below zero. 
Light, dry snow began 10.60 a. m., and continued. Order to continue cold-wave 
signal received at 2.60 p. m. 16th, at  7 a. m. the minimum thermometer 
re ‘stered 6 O  below zero, which is the coldest of which there is any record, and 
coffder than the oldest residents have ever seen it. 

Galveston, Tex:, 16th: the wind shifted to northwest at 1 a. m., and soon 
reached the velocity of a storm. I t  ww attended by light rain, which chan ed 
to snow at 4 a. m. A veritable ‘ I  blizzard l 1  is raging in Galveston to-day. %e 
temperature is below freezin the wind blowing at  the rate of from thirty-six 
to forty miles an hour, with kne snow, or frozen mist, which cute like drifting 
sand. The wind moderated Somewhat during the afternoon andnight. Every 
object out of doors coated with ice an inch thick. 

Corpus Chrkti, Tex., 16th: a severe ‘Lnorther’l reached the station at 2 a. 
m., and the wind increased to a velocity of from thirty to thirty-six miles. 
The temperature fell rapidly from 60° at 2 a. m. to 16O at 10 a. m. The 
minimum tem erature, 16O, was not reached until 7 p. m. A small fishing 
sloop was sun[ in the bay near the station. Huch suffering was caused by 
the extreme and sudden change in tem erature. 

Rio Grande City, ”ex., 16th: tem& “norther” came on at  6.46 a. m., 
with rain, freezing as soon as fallen. , m. 
14th to time storm came on, most of which occurred within a half gour. 
16th, “norther ” continues. All smallrece taclesfilled with water froze solidly. 
General suffering and sickness among the Gexican inhabitants. 

Brownsville, Tex., 16th: sudden change in and temperature; 
minimum temperature, 28O; wind freshened at a. m., increasing to high 
(thirty-four miles) at 11 p. m.; light rain began during the night, changing to 
snow and sleet at  9 a. m. 16th, severe “norther” ; minimum tem erature, 
21O.4 ; li ht sleet ended at  9 a m.; treee, houses, and fences coverelwith ice 
an inch t k c k  ; coldest weather since December 81 1880, Bnd January 1, 1881, 
when minimum temperature was 1 8 O .  17th, very light ram from 7.80 a. m. all 
day ; sli htly warmer : ice melting rapidly not much damage to crops from 
storm oF16th and 16th, but cattle and peopie suffered greatly. 

Vicksburg, Mh., 16th: hoist cold-wave signal received 7.20 a. m.; light 
rain began in the early morning, changed to sleet at  10 a. m. and endcd 2.87 
p. m. Mth, cold-wave signal lowered at 7 a. m:; the signal ww justified, the 
temperature f a b g  from 87O to 17’ during the dlsplay. 

The western portion of the high area which w w  central over 
Idaho on the morning of the 16th remained in that position 
until the morning of the 18th, when it was central over Colo- 
rado and Utah, with central pressure 31.06 reported from 
Montrose, (3010. From this position it continued to move to 
the southeast until near the Gulf coast of Texaa, then in an 

Cloudy during da , clear at  night. 

Temperature fell 87’ from 10 

* 
emterly direction until it passed off the coast of Georgia on 
the morning of the 20th. It was accompanied throughout its. 
course from Colorado to the Atlantic by fair weather and slightly 
higher temperature, except on the  coast of the east Gulf stabes, 
where it caused a limited cold wave on the 18th. 

Unusually low temperatures were observed throughout Cali- 
fornia from tho 14th to the Bth ,  and frost and ics were formed 
at  places where they are of very rare occurrence. 

The following extract from the daily journals of regular S i g  
nal Service stations in California will describe the unusually 
cold weather which prevailed : 

Red Bluff, 14th: clear weather, with high northwest wind i minimum tern 
perature 18O, the lowest since the establishment of the station. 18th, light 
snow feli from 6 to 6.36 p. m., melting as soon as it reached the pound. 17th 
a killing frost was observed this morning. 

Sacramento, 14th: high northerlj winds, clear and cold ; minimum tempete- 
ture this morning is the lowest recorded by the Si a1 Service at this station 
since July 1, 1877, and the coldest known since gnua ry  21 1864, when Dr. 
Logan recorded 19O, which is the same as the minimum of to-day. Ice OD 
water in a tub on the roof measured 1.1 inches in the centre of the tub. The 
average temperature to-day is 2 8 O  and ice was forming all day in the shade. 
Slush ice waa floatin down the Aacramento River, the first time since 1864 
that such a thing hastappened. Xth,  clear and cold, minimum temperature 
being the same as yesterday. On a small pond back of the railroad company’s 
roundhousc, ice was thick enou h to bear a man weighing one hundred and 
eighty pounds, and boys were stating upon it. 16th, clear end cold killing 
frost observed in the morning ; ice on the roof is three inches thick ; koys are 
still skating on the pond. 17th, clear and cold, with killing frost; China 
Slough artially frozen over. 18th, killin frost. 

Sen &ancisco, 14th : weather continuef clear and cold throughout the dag, 
not a cloud being visible ; the wind attfiined a velocity of forty miles per hour 
in the early morning, doing considerable damage to shi pin and wharves in 
the northern section of city front ; a pile-driver valuerfat k,OOO, was cap- 
sized in Mission Bay * a number of vessels in different parta of the harbor 
parted their lines und coming into collision were damaged to some extent i 
water pipes were frozen in various parta of the city ; ice in the gutters this 3 

morning was fully .6 of an inch in thickness. ipeR frozen th@ 
morning, resulting in the usual damage b bunting ; this is a d i n  of ve ry rare 
occurrence in this city ; tho minimum tgermometer read 29’ tf is  morning, 
being 4O lower than any previous record since the establishment of tbe 
station in 1871 ; the bottle of water kept in the instrument shelter was frozen 
solidly and did not thaw out until after 8 m.; ice was seen this mornin fully 
4 inches in thickness. 16th li ht snow regan falling at  10.20 p. m. and con- 
tinued till 11.40 . m., a t  whic% time it was 0.1 inch deep. 17th, snow r e  * 
mained unrneltefin the western art of the city until after 8 p. m. 

but the ground weS 
frozen hard. Orange r w e r s  in the country say it is t c  worst weather ever 
experienced here, but t cy‘do not think oran es are injured; a personal ins eo- 
tion of those in town shows no dams e. 013 resideiite say that nothing %ke 
this winter was ever known in the valfey. 16th and 16th, killing frosts. 17tht 
water pipes in the building froze and burst; heavy frost in the morning; a light 
fog from 11 a. m. to 11.40 a. m. froze on the trees, presenting a beautiful ap- 

18th, a light frost this morning. 

16th, water in 

Fresno, 14th: no frost was visifle as on other mornin 

pearance. lath, killin frost. 
San Diego, 17th: lig& frost this morning, also a thin film o f i ce  on shallow 

pools of water on the street; no damage done to vegetation. 
Los Angeles, 16th: minimum tern erature 82’; heavy frost and ice formed 

this morning. The observer was inkrmed by a gentleman from this building 
who was duck-shooting at  Balona, on the coast near Santa Monica, that ice 
formed on the sloughs thick enou h to bear the weight of a smull dog he had 
with him, and the ice remained tifl near mid-day before meltin 18th, v e z  
cold this morning, minimum temperaturc 81’; heavy frost a n t  ice forme I 

water pipes in many places froze solid. An eastern mail arrived to-day, the 
first received for a week, on account of the trains having been blockaded bY 
snow in the mountains. 17th, light frost formed this morning. 

1V.-The 7 a. m. chart of the 18th shows an area of high 
pressure advancing from the northwest over Montana and 
Dakota. It was central north of Montana from 10 p. m. ofthe 
18th to 7 a. m. of the  fLOth, at which time i t  had extended t0 
the southeast over the northern slope, the Missouri, and upper 
Mississippi valleys, and attended by fair weather, light winds, 
and a cold wave, the fall in temperature ranging from 20° to 
goo. Its centre moved to the southeast until over southern 
Minnesota, then in a direction north of ea& until north of Lake 
Ontario, after which i t  moved south of‘ e a t ,  with rapidly de- 
creasing pressure, until it passed off the New Jersey coast On 
the afternoon of the 22d. It waa accompanied throughout it8 
course by generally fair weather. At midnight of the20th the 
cold wave had extended southward over the middle and south. 
Brn slopes of t h e  Rocky Mountains. As the cold wave moved 
eaatward it became very much diminished in intensity and 
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Laat observed. 

Lnt. N. Long. W. -- -. 

~ - - _ _  
caused a fall of only 100 Over the Lakes, the Ohio Valley, and 
fhe middle Atlantic states. 

V.-On the morning of the 22d an area of high pressure be- 
gan to appear to t h e  northeast of Montana. l t  moved to the 
~astward,  gradually extending to the Southward, until in the 
afternoon of the 23d its centre ma8 located in northeast Dakota, 
and the isobar of 30.3 included nearly all that portion of the  
United States between the eighty-second and one hundred and 
.seventh meridians. From this position the area rno\?ed drst 
60 the southeast and afterwards to the eastward, keeping near 
the fortyfifth parallel, maintaining the maximum prewure, 30.6, 
untilmidnight of the 24th, when the pressure began to decrease, 
and it passed off the mast of New Brunswick at midnight of 
the 2 5 4  when the pressure was but .Ol above the normal. It 
W a s  wompanied by light winds and generally fair weather, 
the temperatura falling not more than 16O. 

VI.-Thia disturbance was first noticed on the afternoon 
Of the 26th to the north of Dakota. It extended to the 
southeast until at midnight of the 27th its centrel with press- 
ure 30.6, was located Over western Lake Superior, and the 
area extended to the Gulf of Mexico. From this position it 
began to move rapidly southward, with decreasing energy, and 
On the morning of the 29th i t  passed 04 the coast of Florida, 
the central pressure bounded by en Isobar of 30.2, scarcely 
above the normal. This area was ?ttended by fair weather, 
light winds, and only a slight fall IKI temperature, excepting 
Over the Lakes and t h e  Ohio Valley! where light snows oc- 
curred during t h e  27th, craused by the Influence of a very active 
area of low pressure then to the northeast. 

AREAS OB LOW PXESSURE. . 
Ten areas of low pressure have been traced during January 

Over the territory occupied by stations of observation. Of this 
number, one is a continuation from December; five were first 
observed to $he west of the Rocky Mouutains i two originated 
in the  territory to the north of Montana. and Dakota; aud two 
developed in the central vadleys east of the ninetieth meridian. 
The average rate of movement of these depressions was 39.4 
miles per hour, the genera] velocity Of each depression ranging 

The following table shows the latitude andlongitude in which 
fsach area waR first and laat ob8erved, and the arerage velocity 
m miles per hour: 

28.2 to 54.4 miles per hour. 

Lot. N. 
_._I 

Long. W. - 
Avernge 
hourly 

volocity. 

bfitw. 
18. I 
50. 0 
a8. I 
41.5 
46.9 
31.7 
36.5 
33,3 
54.4 
4a.a 

Average rate of progress, 39.4 milea Per hour. ’ 

I-This area of low pressure is a continuation of number xi 
of the precading month. On the morning chart of the l a t  it is 
shown to be mntral near Escanaba, Mich., where the pressure 
W&s 29.22. It was attended by severe gdes and snow over the 
Lakes on the morning of the 1st. anow was also general in 
the interior of the New England and middle Atlantic states, 
and heavy rains omurred along tbe Coat, where sonth to west 
gales prevailed on the 1st and 2d. Heavy rain8 occurred in  
Tennessee, Georgia, and Alabama. The area passed to the 
northeast beyond the region of observation during the succeed. 
ing twentyfour hours. 

The following notes from Signal Service observers will show 
the mverity of this stom : 

Wmh Woods, N. C., 1st: he! surf; at 4.60 p. m. the bark “Ada Gray” 
Went ashore near Little Islend L&hving Station. Crew of eleven men w e d .  

Atlantic City, N. J., 1st: warmer, with rain from early a m. to 9 p. m., fol. 

~ 

lowed by dense fog during the ni ht. Storm southeast signal chan ed to storm 
northwest signal at 7.80 p. m. boutheast gale from 1 2 . 2 2 ~ .  m. tif8.20 p. m., 
maximum velocity, thirty-six milee. Wind veered to the northwest In the 
evening and decreased in force. 

New London, Conn., let: the light snow which began on the 8lst changed 
to rain at 2.80 a. m., and the snow on the ground was all melted before day- 
light. The rain continued incessant!y during the entire day, and was 
heavy at 7 p. m. The total amount in twenty-four hours was 2.27 i n e  
The wind was hi h from the southeast veering to south. Gale begun 11 a 
m. and continuef till aner midnight. h e  maximum velocity waa forty mile8 

Severd vessels sought shelter in the harbor but no 
$amage was reported in this vicinit . The temperature is unusually bigh. 

Narra ansett Pier, R. I., lsq: E ht rain and southeast @e. Schooner 
“Mary i. Drury” nshore nt Point fudith. fast going to pleces; will be 8 
total loss. 2d, three masted schooner “ d m .  E. Jordan ” coal from Balti- 
more for Bristol, R. I., struck on the rocks southwest side hock  island at4.26 
a. m. and sunk; crew took to ng@n$, nnd were rescued by Life-Saving crew. 

Block Island, R. I., 1st: brisk an high southeast to southwest winds; tem- 
perature rose from 29O.7 to 65’. 

Enstport, Me., 2d: light rain changed to heavy at 12.10 a. m. nnd ended 
at 10.30 a. m. Order to hoist storm and southeast sigual received 12.26 8. 
m. Maximum velocity, thirty 
six miles, from the south. 

11.-On the morning of the 1st this area of low pressure w a s  
ceutral over Wmhiugtan Territory, with lowest pressure, 
29.68, a t  Spokane Falls. From this position it moved to the 
northonst, and at the succeeding observation mas central north 
of Moutana, the ceutral pressure having declined to 29.4. It 
afterwards moved in a southeasterly direction and disappeared 
over the lower Miasourivalley after 3 p. m. of the 2d by a gradual 
increase of pressure. It wm attended by generally fair weather 
and incremed temperature, which was very marked over t h e  
northern and middle slopes of the Rocky Mountains at mid- 
night of the 1st and morning of the 2d, the change mounting 
to 40° in twenty-four hours. 

111.-This area of low pressure first began to appear off the 
north Pacific coast a t  3 p. m. of the 2d. It moved io a direc- 
tion slightly south of east u?til midnight of the 3d, when it  
was central over Colorado, wlth lowest pressure bounded by 
the isobar of 29.4. From this  position its centre moved bmk 
and forth from central Oolorrtdo to western Utah until the morn- 
ing of the 6th, when it took a southeast course and diuappeared, 
by a gradual increase of pressure, at midnight of the 6th over 
the southeast corner of New Mexico. It waa accompanied by 
heavy rains on the 2a and 3d ov0r the middle and south 
Pnci5c colcst regions, bght rains over the middle and southern 
plateaus on the 4th and Sth, aud by light snows over the 
northeru dope of the Rocky Mountains and the Missouri 
and upper Mississippi valleys ou the 4th, 6th, and Gth. 

IT.-This area of low pressure is apparently a portion of 
the proceding area which was detached on the night of the 
6th by an area of high pressure then bearing down from the 
northwest. It mas central over lndinna and Illinois duriug 
the 6th, after which i t  moyed rapidly to the northeast and 
dissppearecl beyond the region of obsorvation on the afternoon 
of the 7th. Precipitstlou wa8 general OIW the upper Missis- 
sippi valley, the Ohio Valley, and the Lakes on the 6th and 
7th, and over the New Dngland and middle Atlantic state8 
during t h e  7th. 

V.-On the morning of the 11th a low pressure area was ad- 
vancing over Montana from the northwest, and at  the sncceed- 
iug observation its centre was located to the north of Fort h- 
sinaboine. It moved 10 a southeasterly direction until the 
morning of the 12th, when i t  wascentral near Oheyenne, Wyo., 
when the pressure w&8 29.44. The are8 was, in shape, an 
elongated ellipse, the major axis being north and south, and 
it covered all that portion of the United Strttes between 
the ninety-secolld and one hundred and seventh meridians. 
Throughout this reglon snow prevailed, excepting in t h e  
southern portion of Texas, where rain ocourred. In the eastern 
quadrants the wind blew from the south and southeast at 8 
rate of from twenty t0 forty miles per hour, white in the western 
quadrants the wind blew from north to west with stilI greater 
force. During the 11th the temperature had risen throughout 
this area from 100 in the southern portion to 400 in the northern 
portion, but WM still below zero in the extreme northwest and 

er hour, at 6.80 p. m 

Gale began 4.03 a. m. and ended 6.10 a. m. 
No dasaaten reported. 
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near the freezing point in t h e  middle and southern sections. 
At 3 p. m. of the 12th the storm was central near Omaha 
Nebr. from which position it moved to the northeast and 
passeh to the north of the region of observation after 3 p. m. 
of the 13th. As the storm advanced, with rising temperature 
and south to east winds in the eastern quadrants, the wind 
suddenly shifted to the northwest and blew with increased 
velocity in the western quadrants, while the temperature in 
the rear of the storm suddenly fell from 30° to BO0, which in- 
tensely cold wave accompanied an area of high pressure then 
advancing from the northmest. 

VI.-This disturbance was observed moving from the north 
Pacific eastward, and was central over Washington Territory 
on the morning of the 12th. It moved to t h e  southeast till 
central over Colorado, then to the south, and was last ob- 
served in southern New Mexico on the 14th. It was 
attended by light rains in the north Pacific region on the 
12th and 13th.- 

VU.-This low pressure area apparently developed in the 
Ohio Valley on the morning of the 17th. The central pressure 
waa bounded by an isobar of 30.4. It moved to the northeast 
with decreasing pressure until north of Lake Ontario, theu to 
the southertst, pasing off the coast of Massachusetts on the 
morning of the 18th, with lowest pressure, 29.64, a t  Block 
Island, R. I. Precipitation was general throughout the Ohio 
Valley, the Lake region, the middle Atlantic and New England 
states during the passage of this low area. 

VU.-This storm apparently advanced from the Pacific 
Ocean to the coast of Washington Territory, where it wa8 cen- 
tral on the morning of the 23d. It moved acros8 the continent 
in a direction slightly to the  south of east until i t  reached the 

Atlantic Ocean, after which it traveled to the northeast along 
the coast of New England and passed beyond the Maritime 
Provinces on t h e  morning of the 27th. It was attended by 
light rains on the Pacific coat during the 23d, and by a de- 
cidedly warm wave over t h e  northern and middle slopes of the 
Rocky Mountains and the Missouri Valley on the 24th, during 
which t h e  rise in temperature was from 30° to BO0 in twenty- 
four hours, with fair weather in all regions covered by t h e  
area on that date. On the morning of the 25th the storm wm 
central over the Lakes, when light snow had set in, which dur- 
ing the day became general over the Ohio Valley, middle 
Atlantic, and New EngIand states. The pressure at  the centre 
began to decline rapidly, and when last observed it was 28.68 
at  Chatham, N. B. Violent gales prevailed on the middle At- 
lantic and New England coasts from midnight of the 26th till 
the morning of the 28th, the maximum velocity in many case6 
reaching sixty miles per hour. 

1X.-This area of low pressure was first observed central over 
Washington Territory at  3 p. m. of the 26th. It moved in a 
direction slightly to the north of east, then to the fioutheast, and 
disappeared over Iowa, Illinois, and Missouri after 10 p. m. of 
the 26th, by a gradual increase of pressnre. It was attended 
by fair weather and high temperatures, excepting on the nortb 
Pacific coast, where rains occurred. 

X.-The approach of this low area was indicated by low 
readings of barometers over Manitoba, beginuing on the morn- 
ing of the 27th. The centre was first located to the north of 
Dakota a t  midnight of the 29th. It moved to the southeast 
with increasing pressure, atlended by light winds and fair 
weather, passing to the ocean from the coasts of Virginia and 
North Carolina on the morning of the 31st. 

NORTH ATLANTIO STORMS FOR JANUARY, 1888. 
[Pressure in inchea and millimetrea; wind-force by Beaqfwt male.] 

The paths of the depressions that appeared over t h e  north 
Atlantic Ocean during January, 1888, have been determined 
from international simultaneous observations by captains of 
ocean steamships and sailing vessels, received through the co- 
operation of the the Hydrographic 05ce ,  Navy Department, 
and t h e  “New Pork Herald Weather Service.” 

Nine depression are traced, of which six advanced eastward 
from the American continent north of the fortieth parallel ; 
one developed over mid-ocean between the fortieth and forty- 
fifth parallels and moved east-northeast to the British Isles ; 
one is given an approximated path from t h e  vicinity of the 
Azores southwestward to the thirty-ninth meridian, and thence 
northward, and one passed south of east over t h e  British Isles 
from the vicinity of the sixtieth parallel. With the exception 
of numbers 3, 6, and 7, the depressions pursued normal paths. 

In  January, 1887, twelve depressions were traced, of which 
seven passed northeast ward over or near Newfoundland ; four 
first appeared over mid-ocean, and one developed off the east 
coast of the United States. The depressions pursued east- 
northewt to northeast paths, and, being rather evenly dis- 
tributed throughout the month, with tracks, as a rule, confined 
to territory north of the fiftieth parallel, caused a continuation 
of strong westerly gales in the trans-Atlantic routes. 

In January, 1888, the depressions traced corresponded closely 
in number with the January average, and their paseage waa 
unattended by disturbances of nnseasonable severity. The 
region of greatest storm frequency extended east-northeast 
from Newfoundland, and all depressions traced from the 
American coast disappeared to the northward of t h e  region of 
observation between the twentieth sud fortieth meridians. 
Two well-defined depressions advanced from theocean over the 
British Isles, and two developed west of the Azores. 

The month opened with an area of low pressure centralnorth- 
west of Ireland, and moderate to fresh gales along the  trans- 
Atlantic tracks to the Grand Banks. To the southward of 
Nova Scotia barometric maxima rising to about 30.50 (774.7) 

were shown. During t h e  2d cyclonic disturbances continued 
over the British Isles, and unsettled weather and fresh to 
strong gales prevailed east of the fiftieth meridiau. On the 
3d two storms of marked energy, one of which had moved north- 
east over mid-ocean, and the other had advanced east over 
Newfoundland, dominated the weather conditions from coast 
to coast. By t h e  4th the  barometric pressure had rison off the 
coasts of t h e  United States, following the eastward movement 
of the depression central on the 3d off the Newfoundland coast. 
During the remainder of t h e  first decade of the month there 
was a gradual increase in pressure over the British .Isles, with 
fresh and brisk south to west Finds; over mid-ocean baro. 
metric minima falling below 29.00 (736.6) attended the presence 
during the 6th and 6th of an area of low pressure central mr th  
of’ t h e  fiftieth parallel; and from the 8th to the  lo th ,  inclusive, 
storms of great violence were occasioued by a depression which 
moved northeast from Nova Scotia’. During the second decade 
the barometer continued uniformly high over the British Isles. 
From the 16th to the 18th,inclueive, stormy weather prevailed 
west of the Azores, attending the presence in that region of a 
depression of considerable energy. The second decade was 
marked by the paasage over Newfoundland and the western 
portion of the ocean of two depression8 of great strength. 
During the last eleven days of the month no importaut dis- 
turbances occurred over the British Isles until t h e  31st, when 
the presence of a depremion over the North Sea wna indicated. 
Over mid-ocean moderate to fresh galee prevailed until the 
26th, after which the preesure continued high with generally 
settled: fair weather. Over the western portion of the ocean 
stormy weather prevailed during t h e  third decade, attendiag 
the passage of three depres~ions, two of which are traced over 
Newfoundland as m a n  storms, and one, which advanced along 
the New England coapt and over the Canadian Maritime Prop 
inces during the 26th and 27th, is described under the heading 
“Areas of low pressure.” 

In the following descriptions of the depressions traced, poei- 


